Background and aims: Both adalimumab [ADA] and infliximab [IFX] seem to be effective in the prevention of early postoperative endoscopic recurrence [EPER] after ileocaecal resection in Crohn's disease [CD] patients. There is lack of data with direct comparison between the two agents in the postoperative scenario. The aim of this study was to compare the rates of EPER in patients treated with ADA and IFX after ileocaecal resection for CD. Methods: This was a multicentre retrospective analysis of EPER rates in CD patients after ileocaecal resections, from seven referral centres in three countries. Endoscopic recurrence was defined as Rutgeerts' score ≥ i2. The patients were allocated according to treatment to two groups: ADA or IFX. The EPER rates were compared between the two treatment groups. Results: Among the 168 patients included in the database, 96 received anti-tumour necrosis factor [TNF] agents after resection [37 in the ADA and 59 in the IFX groups] and were included in this comparative study. The groups were comparable in all baseline characteristics, mainly age, gender, previous resections, perianal CD, and mono or combination therapy. EPER was identified in 9/37 [24.32%] in the ADA group vs 16/59 [27.12%] in the IFX group [p = 0.815]. Conclusions: In this retrospective direct comparison between ADA and IFX therapy after ileocaecal resection, there was no significant difference between the two anti-TNF agents in terms of EPER rates. However, prospective randomised studies are needed to confirm these data and better define the role of each agent in the prevention of EPER.
Introduction
Resection is still an important tool in the management of ileocolic Crohn's disease [CD] . Apart from significant developments in medical therapy over past years, mainly due to the approval of and emerging experience with biological agents, surgery is still needed in a significant proportion of ileocaecal CD patients. 1 Early postoperative endoscopic recurrence [EPER] is common after resection, and can occur in up to 90% of the patients after 1 year. 2 Ulcerations in the neo-terminal ileum usually occur before clinical symptoms and structural bowel deformation that can lead to further need for reoperations. 3, 4 Therefore, early detection of inflammation close to the anastomotic site is essential in the management of postoperative CD, to promptly detect and adequately prevent or treat endoscopic recurrence. 2 Several drugs were tested with this objective, and they showed different efficacies. Metronidazole and ornidazole were proven to be effective in the prevention of EPER as compared with placebo, but significant adverse events limit their use in the long term. 5, 6 Azathioprine was more effective than placebo and mesalamine in some prospective trials, mainly in patients with low risk for recurrence, and is still used worldwide with the aim to reduce EPER rates. 7, 8, 9 Biological agents, mainly infliximab [IFX] and adalimumab [ADA] were also studied in prospective randomised trials in comparison with placebo, in order to prevent EPER. Regueiro et al. demonstrated only 9.1% of recurrence with IFX as compared with 84.6% in patients with placebo, after a follow-up period of 1 year after ileocolic resections. 10 In a small prospective trial, Armuzzi et al. did not find a significant difference between the use of IFX or azathioprine in 21 patients, but a tendency towards better results with the anti-TNF agent could be noted. 11 Savarino et al. described the superiority of ADA in preventing recurrence, as compared with azathioprine and mesalamine, in a prospective trial with 2 years of follow-up. 12 Other studies, such as the Post-Operative Crohn's Endoscopic Recurrence [POCER] trial, also proved the efficacy of tailored prevention with biological therapy, when needed, in preventing EPER prospectively. 13 However, head-to-head comparisons between the two agents are scarce in the literature. There is only one study that compared the efficacy of ADA directly with IFX in the postoperative setting. In this pilot study, the authors found no difference between the two biological agents when evaluating endoscopic, clinical, and histological recurrence, in a small sample of 20 patients, 10 in each group, tested in an open-label design. 14 The primary outcome of this present study was to directly compare the rates of EPER in patients treated with ADA and IFX after ileocaecal resections in CD, by means of colonoscopies performed up to 1 year after the surgical procedures, from an international multicentre database. The secondary outcome was to compare the EPER rates between patients treated with monotherapy with biological agents vs combination therapy [adding immunomodulators] after surgery.
Methods

Study design
The MULTIPER [MULTicenter International Postoperative Endoscopic Recurrence] database was a retrospective and observational cohort study that analysed EPER rates in CD patients after ileocaecal resections, from seven referral centres for the management of CD, from three countries [Brazil, Japan, and Italy].
This study was fully approved by the ethics committee of each institution involved.
Inclusion and exclusion criteria
All consecutive patients who underwent ileocaecal resection [by open or laparoscopic approach] between January 2008 and January 2013, and had ileocolonoscopies performed within 12 months after surgery, were considered in the database. From this group, only patients for whom biological therapy with either of the two anti-TNF agents [ADA or IFX] therapy was introduced within 4 weeks after surgery were included in the present analysis.
Patients who had undergone other intestinal resections secondary to CD [small bowel or segmental colonic resections, for example] or isolated strictureplasties were excluded [stricturoplasties associated with ileocaecal resections were allowed]. Patients with colonoscopies performed more than 12 months after the surgical procedure, those who were involved in other trials, those without postoperative biological therapy, and those with missing data on the charts were also excluded. , previous resections, the need for blood transfusion, and the presence of residual CD elsewhere in the digestive tract were also studied. EPER was analysed in the first postoperative colonoscopy, which could be performed up to 12 months after surgery. We also studied early surgical complications, such as anastomotic dehiscence, sepsis, and infection in general.
Variables analysed
Group division and definitions
After patients' identification and selection from surgical lists, electronic chart review was performed and a specific protocol with the variables of interest was completed. The included patients were then allocated to two groups, according to the biological agent used after surgery: ADA or IFX. The groups were compared as to their baseline and surgical characteristics to check homogeneity. EPER was defined as the presence of a Rutgeerts' score ≥ i2 in the neo-terminal ileum at the first postoperative colonoscopy. Anastomotic ulcers were not classified as recurrence. The rates of EPER in the two groups were then analysed and directly compared. 
Statistical analysis
Results
A total of 231 patients initially were identified and had their records accessed. Overall, 18 were excluded for missing data in the charts, 39 for having their first colonoscopy more than 12 months after the ileocaecal resection and 6 for having blinded postoperative therapy [participation in other clinical trial]. Therefore, 168 patients were initially evaluated. Among those, 72 had conventional non-biological therapy after surgery and were subsequently excluded. A total of 96 patients composed the study sample, with 59 patients on IFX and 37 on ADA. The study design and flowchart are illustrated in Figure 1 .
The baseline characteristics of the patients in the two study groups are described in detail in Table 1 . The groups were considered fully comparable in all variables analysed [demographic characteristics, concomitant medications before surgery, surgical characteristics, and complications]. There was also no significant difference between the groups regarding the period of the first postoperative colonoscopy (overall 6 months [1-12]; 6 [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] months in the ADA group vs 6 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] months in the IFX patients, p = 0.686]. There was also no significant difference between the groups in terms of preoperative use of biologicals [overall 52.1%; 45.9% in the ADA vs 55.9% in the IFX patients, p = 0.403]. From the eight patients that had anastomotic dehiscence, six had temporary stomas [two of them had undergone re-anastomosis]. All these six patients had their stomas closed between 2-4 months after the first operation and had their colonoscopies performed between 10 and 12 months after the first operation, and were included in the analysis.
Regarding the main objective of this study, EPER was identified in 9/37 patients in the ADA group [24.32%] and in 16/59 patients in the IFX group [27.12%]. No significant statistical difference was found between these two groups [p = 0.815], which led to a conclusion that ADA and IFX lead to similar EPER rates in the management of CD. This is illustrated in Figure 2 . Moreover, the EPER rates were studied in four different subgroups for each biological agent, regarding the period of the postoperative colonoscopy. As illustrated in Table 2 , there was no significant difference between the agents in the four trimesters analysed after surgery. Recurrence rates were also not different between the groups regarding preoperative use of biologicals [34% in patients with and 17.4% in those without biologicals before surgery, p = 0.102].
Regarding concomitant immunomodulators with the biological agents, 59/96 patients were treated with biological monotherapy and 37/96 were treated with concomitant azathioprine or 6-mercaptopurine . Table 3 describes in detail the baseline characteristics between these two different subgroups of patients. As illustrated in Figure 3 , the EPER rate in the monotherapy group was 22.03% [13/59 patients] and in the combotherapy group was 32.43% [12/37] , with p = 0.340, showing no significant difference between these two groups.
Discussion
Recurrence after surgery in CD has been studied for decades, since the early 90s. At that time, Rutgeerts et al. published their experience with 89 patients submitted to ileocaecal resection with an interesting maximum follow-up period of 8 years. 15 That study demonstrated the natural history of postoperative recurrence in CD, and confirmed that EPER was the first to occur, in approximately 75% of the patients after 1 year. Moreover, it confirmed that endoscopic ulcers precede clinical symptoms and further need for operations, stating the importance of controlling the disease activity at an early stage to prevent flares and disability.
The rates of postoperative endoscopic recurrence are variable in the literature, from less than 10% in trials with biological therapy, reaching even up to 90% in patients without adequate postoperative treatment. 2, 10, 12, 16 In our observational cohort, EPER occurred in approximately one-fourth of the patients treated with biological therapy after surgery in both groups, 24.32% [9/37] in the ADA group and 27.12% [16/59] in the IFX group [p = 0.815]. These EPER rates were considered to be higher in comparison with prospective trials performed with one or the other anti-TNF agent.
Two factorss might explain this reasonable difference. In the previous trials with biologicals, all patients had localised ileocaecal CD without residual inflammation elsewhere in the digestive tract, and 'curative' ileocaecal resection was one important inclusion criterion for those analyses. In our cohort, approximately 30% of the patients in both groups had residual disease after surgery [elsewhere
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Another important prospective study in the scenario of postoperative recurrence, the POCER trial, was also recently published. 13 The main results of this study demonstrated that tailoring the management of recurrence [active arm] with a 6-months colonoscopy, presented lower endoscopic recurrence rates after 18 months than just using a fixed strategy, without the possibility of optimisation of therapy [control arm]. The rates of endoscopic recurrence at the end of the study were 49% in the active arm and 67% in the control arm, with a significant statistical difference [p = 0.028]. 13 The problems in comparing the results of the POCER trial with the results found in our observational study are basically related to the design of the former. In the active arm, not all patients used ADA after the operation and some of the patients had no therapy or just immunomodulators in the immediate postoperative period. Another significant factor limiting this comparison is the duration of both analyses. In the POCER trial, recurrence was evaluated after 18 months, whereas our results were based on a first colonoscopy performed up to 12 months after the ileocaecal resection, or even performed earlier on in the postoperative setting. It is known that recurrence rates have a tendency to be higher, the longer the postoperative period after which endoscopic evaluation is done. Therefore, it seems that in the active arm of the POCER trial, a mixture of both biological [ADA] and conventional treatments might be the cause of increased rates of endoscopic recurrence. In a recent publication, Tursi et al. described an initial series of 20 patients, prospectively followed, using IFX and ADA after ileocaecal resection. They compared the rates of endoscopic, clinical, and histological recurrence after 1 year between the groups, with 10 patients treated with each biological agent.
14 In this interesting pilot open-labelled study, the authors found no difference between patients using ADA or IFX in the postoperative setting, in terms of endoscopic [10% vs 20%; p = 0.14], clinical [10% in both groups; p = 1.0], and histological activity [20% vs 30%; p = 0.11], respectively.
This was the only study previously published in the literature that aimed at a comparison between the two agents in terms of EPER, the same primary objective as in our present retrospective analysis.
14 Although using different methodologies, both studies reached the same conclusion: the absence of difference in terms of efficacy between ADA and IFX in the prevention of EPER. The above-mentioned study was performed prospectively, with unblinded randomization, and strict inclusion criteria.
14 The authors also performed central reading of the colonoscopies' video recordings, which also might have reduced the bias. However, the sample size of their study may be relatively small to detect a significant difference.
On the other hand, our study, even being retrospective and multicentric, also demonstrated the same results. Within the limitations of an observational cohort analysis, our study's quality is based on the sample of patients [96 in total, with 37 in the ADA and 59 in the IFX groups, the wider to date in terms of direct comparison]. Moreover, the baseline characteristics of the patients were completely and fully comparable between the groups, demonstrating the strength of our results. Indeed, comparison of EPER rates between our cohort and the above-mentioned study by Tursi et al. 14 would not be completely possible, mainly on account of different populations and methods. In our cohort, a significant proportion of included patients had open surgery, young age at surgery, residual CD, and longer CD duration. At the same time, even with the above-mentioned limitations, our study was less restrictive in inclusion criteria and may therefore better reflect real-life results. Even with those differences, in the IFX group of the study by Tursi et al. they found 20% of EPER, a similar number to our approximately 25% of patients in the two groups analysed.
Regarding the secondary outcome of our study, no difference was found between patients under monotherapy with biologicals vs combination therapy with these agents and immunomodulators. The groups were not fully comparable in baseline characteristics, as seen in Table 3 . We did not analyse those rates between the two different agents, as reduced subgroups of patients with small numbers could lead to a type II error. No study in the literature had previously looked at a comparison between these two different strategies postoperatively. Still, differences between ADA and IFX in combination with immunomodulators compose a hot topic for discussion at the present date, not only in the postoperative setting but also in the management of luminal CD. Our study had some evident limitations that need to be considered in the interpretation of its results. First, the methodological features of a retrospective multicentre and observational analysis, without a fixed protocol, could have led to some bias, even if the databases in the single institutions were prospectively maintained. The absence of a a fixed date for performing the colonoscopies [for example, 6 months for every patient] could have also been a counfounding factor, even if the range was restricted up to only 12 months. However, the fully comparable groups in all the baseline characteristics and in the main risk factors for recurrence may overcome this bias and make the results solid. In this retrospective study, the sample size calculation was not done based on a primary statistical endpoint. This was another limitation of our study. In future, a randomised trial with sample size justification should be conducted to confirm the results obtained in the present analysis.
In summary, in this restrospective multicentre and observational analysis, with the largest sample to date in terms of direct comparison, no difference was found between ADA and IFX in the prevention of EPER rates after ileocaecal resection. There was also no difference between mono-and combination therapy [with this agents added to by immunomodulators] in preventing endoscopic recurrence. These conclusions could be confirmed by a double-blind prospective trial with a similar design. 
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